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WHEAT BREEDING AND VARIETY TRIALS, 1963-64 
By J. T. REEVES, M.Sc. (Agric), Plant Breeder 
A review of the wheat breeding and pedigree seed production 
by the Department of Agriculture. Yields from the wheat 
variety trials at agricultural research stations during the 
1963-64 season are presented and discussed. 
WHEAT BREEDING 
W H E A T BREEDING is carried out at Avondale, Merredin and Wongan Hil ls research 
stations, with supplementary testing at a number of other stations. Most of the work is 
done at Merredin, where about 5,000 rows of crossbreds, representing some 250,000 
crossbreds, are evaluated annually. Nearly all of these have serious faults and are 
discarded; the more promising are harvested for quality testing in the laboratory and 
for yield assessment in small plot trials. 
The emphasis at Merredin is on breed-
ing varieties suitable for the medium to 
lower rainfall areas, although later 
maturing rust-resistant material is also 
produced for testing in rust-liable dis-
tricts. This work has in the past produced 
such varieties as Bencubbin, Bungulla and 
Wongoondy. Recently the crossbred M.121 
was named Wagin. Another crossbred, 
M.123, has performed very well in variety 
trials. 
The programmes at Avondale and 
Wongan Hills are aimed at producing 
varieties suitable for clover ley conditions. 
The variety Kondut, developed at Wongan 
Hills, is one result of this policy. At 
present a number of promising crossbreds 
are in final stages of testing. These 
include the rust-resistant W.37 and W.46, 
produced from a cross between Kondut 
and Dowerin. 
In the initial stages all crossbreds are 
sown in spaced rows so that the plants 
can be readily identified and general 
notes can be taken of such features as 
young growth characteristics, date eared, 
height, head colour, straw strength and 
freedom from shedding. Testing for flag 
smutting is done by inoculating the grain 
just before sowing. The breeding of 
resistant varieties over the last 30 years 
has almost completely eliminated this 
disease. 
Rust Testing 
Rust testing of seedlings is carried out 
in the glasshouse at South Perth. Until 
recently testing was also done in specially 
constructed rust gardens at Merredin, but 
is now carried out at Esperance, where 
the crossbreds are subject to natural field 
infection. 
The appearance of new rust strains in 
Western Australia over the last four years 
has been a major set-back to the work 
on breeding for resistance. However, new 
resistant wheats have been introduced 
and crossed with local varieties in a con-
tinuing efforts to develop new resistant 
varieties adapted to local conditions. In 
addition resistant crossbreds produced by 
wheat breeders in the Eastern States 
have been obtained and are undergoing 
selection at Merredin and Wongan Hills. 
The most promising include a number of 
lines obtained from Professor Watson at 
Sydney University. These have been in-
cluded in variety trials in 1964, particu-
larly in rust-liable areas. 
Field Trials 
When crossbreds are breeding relatively 
true to type they are included in small-
plot yield trials where they are compared 
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with standard varieties. The promising 
one are bulked up for testing in larger 
trials and the most promising are finally 
evaluated in large-plot variety trials on 
all agricultural research stations. 
During each stage of yield testing 
quality tests are also carried out to 
evaluate the worth of the crossbred under 
a wide range of soil and climatic 
conditions. 
PEDIGREE SEED 
An important function of the plant 
breeders at Avondale, Merredin and 
Wongan Hills is the maintenance of the 
Generally the rust-resistant varieties 
gave higher yields than the susceptible 
ones. The exceptions were Falcon and 
M.123, which yielded well despite being 
susceptible. Septoria was mainly respon-
sible for the poor results obtained from 
Stockade and Eureka at Chapman. 
Yields obtained from trials planted in 
1963 are tabulated opposite. 
Midseason Maturing Varieties for Early 
Sowing 
Crossbreds under test for the first time 
included Festival x Uruguay 6204, subse-
quently named Festiguay, bred by the 
N.S.W. Department of Agriculture, and 
Sydney University's No. 9, 16, and 25, 
tested only at Esperance because of short-
age of seed. It was found that Nos. 9, 16 
and 25 were early maturing and these 
were therefore included in late planted 
trials in 1964. No. 16 has recently been 
named Mendos. 
Festiguay generally yielded well. It will 
be interesting to see if it can continue to 
perform well in comparison with rust-
susceptible varieties in the absence of 
rust. 
The three Sydney University crossbreds 
yielded well at Esperance. 
During the year the crossbred M.121 
was named "Wagin." It was not released 
for cultivation as the bulk crop was badly 
various pure lines, which provide the 
foundation stocks for the pedigree seed 
sold to farmers. 
Pure lines are maintained of all 
recommended varieties, of new promising 
varieties and of all crossbreds undergoing 
final testing in variety trials. These are 
checked regularly throughout the grow-
ing period to maintain trueness to type. 
All off-types are automatically discarded. 
Seed from the pure lines is then multi-
plied for a further three years, the 
sequence being accumulation, stud and 
bulk plots. Careful roguing is continued 
at all stages to maintain high purity in 
each variety. 
rust-affected. This reduced yield and 
produced poor quality shrivelled grain. 
Yields of Wagin compared favourably 
with those from Eureka at the higher 
rainfall sites and from Bencubbin at the 
lower rainfall sites. It is therefore being 
released as a replacement for these two 
varieties. 
Another crossbred, M.123, continued to 
yield well despite susceptibility to rust. 
M.123 is as high yielding as Falcon but 
has different grain characteristics; its 
grain is larger, softer and of somewhat 
lower flour quality. 
Early Maturing Varieties for Late Sowing 
The effects of rust damage can be 
clearly seen. The extremely poor yield 
of the new variety Emblem was mostly 
due to this cause. Rust also affected Gabo 
and Wongoondy—very severely at Esper-
ance and Wongan Hills. 
A multi-line mixture of four varieties 
was sown at Esperance to determine 
whether the resistant varieties in the 
mixture could have a buffering effect and 
lessen damage by the fungus. One variety 
(Gabo) was susceptible, the other three 
varieties were resistant. Yield of the mix-
ture was only slightly more than the 
average yield of the four varieties sown 
separately, indicating that in this in-
stance the multi-line sowing was of little 
value in preventing the spread of rust. 
WHEAT VARIETY TRIALS ON RESEARCH STATIONS 
BECAUSE of abnormally wet conditions some wheat variety trials could not be 
planted in 1963, whi le in many instances the yields obtained reflected the effects of 
disease, part icularly rust and septoria. 
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WHEAT VARIETY TRIALS—1963-64 
Site 
Variety 
Early Planted— 
Eureka 
Kondut 
Claymore 
Falcon 
Stockade 
Festiguay 
Wagin (M 121) 
Bencubbin 
M 123 
M 124 
W 37 
W 46 
No. 9 
Mendos (No. 16) 
No. 52 
Moora 
Diff. for sig. (5%) 
late Planted— 
Wongoondy 
Gabo 
Gamenya 
Mengavi 
Emblem 
Bungulla 
Gala 
G * G + G + M _ 
Diff. for sig. (5%) 
AVONDALE 
Bus./ac. 
16-1 
12-6 
12-7 
23-3 
17-6 
2 4 0 
21-6 
24-4 
13-4 
24-4 
22-7 
.... 
2-5 
21-9 
22-7 
27-7 
15-4 
2-8 
Per 
cent. 
100 
78 
n 145 
109 
149 
134 
152 
83 
152 
141 
16 
100 
104 
126 
70 
13 
Average 
per cent. 
100(20) 
98 (20) 
103 (7) 
M4 (3) 
I I I (3) 
104 (5) 
114 (3) 
87 (2) 
112 (2) 
114 (3) 
100(17) 
107(17) 
104 (3) 
BADGINGARRA 
Bus./ac. 
7 9 
7-2 
7-4 
t l - 5 
4-9 
8-4 
11-2 
11-9 
6-5 
9-2 
9-6 
.... 
0-8 
9-4 
10 2 
10 6 
1 1 0 
8-2 
1 0 
Per 
cent. 
100 
91 
94 
146 
62 
106 
142 
151 
82 
116 
122 
... 
10 
. 
100 
109 
113 
117 
87 
I I 
Average 
per cenc. 
100 (3) 
110 (3) 
113 (3) 
113 (3) 
62 (2) 
117 (3) 
131 (2) 
108 (2) 
.... 
100 (3) 
114 (3) 
124 (3) 
108 (3) 
CHAPMAN 
Bus./ac. 
6-4 
13-9 
12-5 
151 
2-0 
16-4 
12-1 
13-0 
7-2 
16-7 
19-4 
.... 
2 0 
9-2 
12-7 
17-8 
1 8 0 
5-6 
1-2 
Per 
cent. 
100 
217 
195 
236 
31 
256 
189 
203 
112 
261 
303 
30 
100 
138 
193 
196 
61 
13 
Average 
per cent. 
100(20) 
97 (20) 
92 (7) 
127 (3) 
80 (3) 
93 (4) 
121 a ) 
93 (2) 
124 (3) 
100(16) 
109(16) 
142 (3) 
130 (3) 
.... 
ESPERANCE 
Bus./ac. 
2 8 0 
13-9 
27-5 
24-4 
29-2 
31-5 
29-8 
27-5 
3-3 
16-3 
30-4 
29-3 
26 2 
25-8 
• 5 0 
• •4 -4 
Per 
cent. 
102 
51 
100 
89 
106 
115 
108 
100 
Average 
per cent. 
12
 1 
100 
187 
180 
161 
158 
•31 
••27 .... 
Site 
Variety 
MERREDIN (Light) NEWDEGATE 
Bus./ac. Per cent. Average Bus./ac.
 P e r
 Average 
per cent, i * ' ' " " cent. ( per cent. 
SALMON GUMS W O N G A N HILLS 
i 1 1 
Bus./ac. P e r ! Average | Bus./ac. 1 P e r | Avenge 
' ! cent. ] per cent. \ ' [ cent. 1 per cent. 
Early Planted— 
Eureka 
Kondut 
Claymore 
Falcon 
Stockade 
Festiguay 
Wagin (M 121) 
Bencubbin 
M 123 
M 124 
W 37 
W 46 
No. 9 
Mendos (No. 16) 
No. 52 .._ 
Moora ~ 
Diff. for sif. (5%) 
Lute Planted— 
Wongoondy 
Gabo 
Gamenya -
Mengavi ™. 
Emblem 
Bungulla .... 
Gala 
G + G • G + M . „ 
Diff. for sig. (5%) _ 
14-2 
11-4 
14-4 
19-2 
14-2 
14-1 
14-7 
12-1 
19-8 
11-5 
1 6 0 
15-5 
2 8 
100 
80 
101 
135 
100 
99 
103 
85 
139 
81 
113 
109 
20 
100 (5) 
104 (4) 
99 (5) 
134 (3) 
105 (3) 
113 (4) 
109 (5) 
152 (2) 
97 (2) 
NOT 
SOWN 
WATERLOGGED 
17-1 
13-4 
12-4 
18-7 
17-8 
151 
10-8 
20-0 
l l - l 
18-7 
19-7 
2-5 
23-5 
26-4 
3 2 0 
29-2 
19-1 
23-6 
2-5 
I 
100 
78 
72 
109 
104 
88 
63 
117 
65 
109 
115 
15 
100 
112 
136 
124 
81 
100 
I I 
100 (7) 
100 (7) 
100 (7) 
I I * 0 ) 
103 (5) 
101 (5) 
100 (8) 
104 (8) 
116 (3 
106 (3) 
102 (3) 
6-6 
3-5 
6 0 
8-3 
8-0 
5-5 
5-6 
8-3 
4 1 
7-5 
8-5 
1-4 
9-9 
8-9 
1 4 0 
12-9 
10-5 
9 1 
100 
53 
91 
126 
121 
83 
85 
126 
62 
114 
129 
21 
100 
90 
141 
130 
106 
92 
15 
100 (7) 
96 (2) 
!Si 
110 (4) 
108(12) 
146 (2) 
99 (2) 
119 (2) 
100(15) 
100(15) 
100 (3) 
99 (3) 
97 (9) 
3-3 
3-3 
3-3 
6-9 
4-6 
6-4 
4-3 
6-9 
1-2 
6 1 
7 1 
1-3 
IS 1 
22-5 
3 5 1 
33 3 
1-4-1 
3 1 
100 
100 
100 
209 
139 
194 
130 
209 
36 
185 
215 
39 
100 
149 
232 
220 
93 
20 
100(18) 
98(18) 
101 (7) 
119 (3) 
94 (3) 
101 ; 5 
116 (3) si 
98 (3) 
100(17) 
109(17) 
138 (3) 
125 (3J 
Note.—(a) Due to waterlogging trials were not sown on heavy land at Merredin Research Station. 
(b) At Wongan Hills Research Station the low yields in early planted section were due to low soil fertility and rust infection. 
c) G + G + G + M—equal proportions of Gabo, Gamenya, Gala and Mengavi (multMine). 
(d) * Difference for significance between any two varieties. 
* * Difference for significance between multi-line and any variety. 
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